Résumé.-Les courbes d'aimantation de Eu, Gd 0 monocristallin caractérisé par des mesures de transport ont été mesurées en fonction de x dans l'intervalle 0<x< 2%. Une transition metalisolant est observée pourx ^vi.3%, corrélée à une variation discontinue de la température de Curie V Abstract.-The magnetization of bulk samples of Eu, Gd 0, characterized by transport measurements has been measured as a function of x in the range 0< * <f%. A metal insulator transition is observed for x # 1.3% correlated with a discontinuous jump of the Curie temperature T .
'1. Introduction.-Stoichiometric Europium oxyde is an insulator in which the localized 4f spins S=7/2 order ferromagnetically at a Curie temperature X, = 69.3 K due to superexchange mechanisms.An heavy doping with Gd ions acting as donors modifies electronic and magnetic properties of the material since the addition of free carriers in the conduction band is correlated with the addition of an indirect exchange mechanism. This has been the subject of several experimental and theoretical studies/1 to 5/. The divergence between experimental results /2,3/ was the motive for further investigations which are the subject of the present work.
2. Experiments.-A mixture of Eu 2 0, and Eu with a slight Eu excess with respect to stoichiometric Eu 0 is sealed in molybdenum crucible in an argon glove box. The crystal growing is achieved by slowly cooling the melting compound (3.6°C/h) from 2000°C. For Gd doping, metallic Gadolinium is used.
The resistivity p of the different samples has been measured as a function of temperature in the whole range 4.2-300K, 12 when it did not exceed 10 fix cm.The results are reported in the present tome /6/, and are summarized in table I. The magnetization curves measured with a vibrating sample magnetometer and a sample drive rod described elsewhere/5/ are plotted in figure 1 . These experiments evidence the existence of a critical Gd concentration x ^ 1.3%. For lower concentrations the magnetization does not significantly depend on x and %, ¥¥ 70 K. The slight increase of T_, with x is due to the decrease of the lattice parameter. The samples, are insulating and the resistivity is thermally activated at room temperature, with an activation energy ^ 300 meV. On the contrary, for Gd concentrations x> 1.3% a metallic behaviour is observed, together with an increase of TL from 100 K up to 143K for x fak 2% The long tail in the magnetization curve of sample 13 is due to a gradient of x along the sample (see Table 1 ) sufficient to shift T^, from 70K to 10GK, so that a more or less discontinuous jump of T c from 7OK to 10OK is observed at x n» 1.3%. 
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On the contrary, gradients of x in sample15 do not affect the magnetization curve with respect to that of the homogeneous sample 16, which means that.Tc is a stationary function of x for x 1 2 %. This is in agreement with theory /7/, which predicts that TC reaches. its maximum value ($143 K) for such a concentration. The variation of T C with x, deduced from these data is reported in figure 2. This may also explain the too low value of TC obtained for their sample 4. The experimental properties of E u~-~G~~O can be explained in the following way : for x >1.3% the samples are metallic, whichimplies the onset of an indirect exchange interaction between the localized spins mediated via the carriers. The exchange
a' is the lattice parameter, Jdf the atomic exchange constant, W a bandwidth parameter, N the concentration of localized spins. J ( RijtT, a) like the occupation numbers nk of spin up and spin down subband depends -on T and on the Eu spin polarization /15/. Due to this dependence, the magnetization curve departs from the Brillouin law and a good agreement between experimental and theoretical results is obtained not only for the shape of the magnetization curves, but also for the steadily increase of T C with x from about 100 K for x # 1.3% up to 143 K for x # 2 % .
At x # L.5 %, corresponding to a carrier concentration p # 1.5 x i d 0 c m ' 3 , a detailed study of the expression '1' predicts a metal insulator transition, the electrons being expected to localize around Gd impurities to form Bound Polarons /5/. Then at smaller concentrations, the magnetic interactions result only from superexchange mechanisms which do not depend on x. This explainswhy for x < 1.5 % the magnetization 1. 1 does not depart from the classical Brillouin law :
where % # 70 K like in pure EU 0.p, the effective magnetic moment per localized spin, is # 6.8 uB as expected, where uB is the Bohr magneton. In such a case, the ionization energy of the bound electron around Gd impurities is the same as that of the outer electron in a Bound Magnetic Polaron around an oxygen vacancy in Eu rich Eu 0, which fully accounts for the temperature dependence of the resistivity /6/. We can conclude that a very good agreement is observed between theory and experiment, concerning both transport and magnetic properties of EUl-xGdxO for 0 < x < 2 %. In particular, a critical concentration is evidenced at x* 1.3 % at which a metal insulator transition is observed, which emphasizes the analogy between the creation of oxygen vacancies and the introduction of Gd impurities in the matrix Eu 0.
